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To: Assistant Commissioner For Patents 
Washington, D.C. 20231 



PRELIMINARY AMENDMENT UNDER 37 CFR $1.121 

Dear Sir: 

This preliminary Amendment is submitted in conjunction with a continuing 
application filed herewith. Before examination, please amend the present application as 
indicated below. 
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Amendments 

Please amend the above-identified U.S. application as follows: 
In The Specification 

On page 1 , line 2, of the specification please insert the following: 

— Related Applications 
This application is a continuation of U.S. Patent Application Serial No. 09/342,422, 
entitled All-Optical Interconnect Utilizing Polarization Gates , which was filed on June 29, 
1999. - 

In The Claims 

Kindly cancel claims 1-39 without prejudice, and add new claims 40-77, as indicated 

below. 

40. (new) An optical interconnect system comprising: 

an optical interconnect device configured to selectively interconnect a plurality of 
electromagnetic signals between a plurality of inputs and a plurality of 
outputs; 

said optical interconnect device having a plurality of selectively actuatable 2x2 

optical switching elements and a plurality of all-optical signal paths extending 
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through said 2x2 optical switching elements between the plurality of inputs 
and the plurality of outputs; 
wherein each of said plurality of all-optical signal paths has substantially the same 
pathlength. 

(new) The interconnect system of claim 40, comprising a switching module 
configured to selectively actuate each of said 2x2 optical switching elements. 

(new) The optical interconnect system of claim 41, wherein said switching module 
comprises a computer usable medium having computer readable program code 
embodied therein for selectively actuating each of said 2x2 optical switching 
elements, said computer readable program code including a routing algorithm. 

(new) The optical interconnect system of claim 42, further comprising a driver 
disposed in operative engagement with said switching module. 

(new) The optical interconnect system of claim 43, comprising a controller 
operatively engaged with said switching module and with said driver, to control said 
operative engagement of said switching module with said driver. 
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(new) The interconnect system of claim 40, wherein each of said 2x2 optical 
switching element comprises: 

a polarizer disposed to receive electromagnetic energy incident thereon from at least 
two input paths, and to transmit electromagnetic energy along at least two 
output paths; 

at least one phase shifter disposed within said at least two input paths; and 
said at least one phase shifter being selectively actuatable to pass electromagnetic 
energy therethrough alternately with and without shifting the phase thereof 

(new) The interconnect system of claim 45, wherein said polarizer is disposed at an 
intersection of said at least two input paths and said at least two output paths. 

(new) The interconnect system of claim 45, wherein electromagnetic energy incident 
on said polarizer from any one of said at least two input paths is transmittable along 
any one of said at least two output paths. 

(new) The interconnect system of claim 45, fiirther comprising at least one phase 
shifter disposed in each of said at least two input paths, wherein a plurality of said 
phase shifters are independently actuatable relative to one another. 
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(new) The interconnect system of claim 48, wherein each of said phase shifters is 
substantially planar and disposed orthogonally relative to the input path passing 
therethrough. 

(new) The interconnect system of claim 45, wherein said phase shifter is disposed in 
spaced relation relative to said polarizer, so that said at least two output paths are free 
from said phase shifter. 

(new) The interconnect system of claim 45, wherein said at least two input paths are 
mutually orthogonal, and said at least two output paths are mutually orthogonal. 

(new) The interconnect system of claim 50, wherein said polarizer is substantially 
planar and disposed at a 45 degree angle to each of said at least two input paths. 

(new) The interconnect system of claim 52, comprising: 
a solid being transparent to said electromagnetic energy; 
said solid having four mutually orthogonal 
faces; 

said planar polarizer disposed at a 45 degree angle to each of said four mutually 
orthogonal faces; and 



-6- DOCKETNO.: 110L004C 

at least one phase shifter being disposed on each of two adjacent ones of said four 

mutually orthogonal faces; 
wherein said output paths pass through two adjacent other ones of said four mutually 

orthogonal faces. 

54. (new) The interconnect system of claim 45, further comprising a computer usable 
medium having computer readable program code embodied therein for selectively 
actuating said at least one phase shifter, wherein said computer readable program 
code includes a routing algorithm. 

55. (new) The optical interconnect system of claim 40, being a solid state device. 

56. (new) The optical interconnect system of claim 40, wherein each of said plurality of 
all-optical signal paths has substantially the same latency. 

57. (new) The optical interconnect system of claim 40, wherein each of said plurality of 
all-optical signal paths are contention-free relative to one another. 

58. (new) The optical interconnect system of claim 57, wherein each of said plurality of 
all-optical signal paths are adapted to simultaneously maintain a plurality of 
electromagnetic signals therein. 
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59. (new) The optical interconnect system of claim 40, wherein each of said plurality of 
all-optical signal paths provides substantially the same signal attenuation relative to 
one another. 



60. (new) The optical interconnect system of claim 40, further comprising: 
N inputs and N outputs; 

said plurality of all-optical signal paths being contention-free and adapted to couple 
each of said N inputs to each of said N outputs, using N(log2 N-1) of said 
optical switching elements. 

6 1 . (new) The optical interconnect system of claim 40, wherein each one of said optical 
switching elements further comprises: 

a solid being transparent to said electromagnetic signals; 
said solid having four mutually orthogonal faces; 

said planar polarizer being disposed at a 45 degree angle to each of said four 

mutually orthogonal faces; 
at least one phase shifter being disposed on two adjacent ones of said four mutually 

orthogonal faces; and 
each of said plurality of said optical switching elements being disposed in comer to 

comer relation to one another. 
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62. (new) The optical interconnect system of claim 40, wherein said optical switching 
elements each comprise: 

a solid being transparent to said electromagnetic signals; 
said solid having four mutually orthogonal faces; 

said planar polarizer being disposed at a 45 degree angle to each of said four 

mutually orthogonal faces; 
at least one phase shifter being disposed on two adjacent ones of said four mutually 

orthogonal faces; and 
each of said optical switching elements being disposed in surface to surface relation 

to one another. 

63. (new) The optical interconnect system of claim 40, comprising: 

a 4x4 interconnect block having first, second, third and fourth 2x2 optical switching 
elements; 

wherein an output path of said first 2x2 switching element is coupled to an input path 
of said third 2x2 switching element, an other output path of said first 2x2 
switching element is coupled to an input path of said fourth 2x2 switching 
element, an output path of said second 2x2 switching element is coupled to 
input of said third switching element, and an other output path of said second 
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switching element is coupled to an input path of said fourth 2x2 switching 
element. 

(new) The optical interconnect system of claim 63, wherein said first, second, third 
and fourth 2x2 switching elements are disposed in surface to surface alignment with 
one another. 

(new) The optical interconnect system of claim 63, wherein said first, second, third 
and fourth 2x2 switching elements are disposed in comer to comer alignment with 
one another. 

(new) The optical interconnect system of claim 65, further comprising a plurality of 
said 4x4 interconnect blocks. 

(new) The optical interconnect system of claim 63, wherein input paths of said first 
and second 2x2 switching elements comprise inputs of said 4x4 optical interconnect 
block, and outputs of said third and fourth 2x2 switching element comprise outputs 
of said 4x4 interconnect block. 

(new) The optical interconnect system of claim 67, further comprising a plurality of 
said 4x4 interconnect blocks coupled to one another. 
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(new) The optical interconnect system of claim 68, being fabricated as a unitary 
device. 

(new) The optical interconnect system of claim 69, further comprising a plurality of 
mirrors disposed therein. 

(new) The optical interconnect system of claim 68, further comprising an 8x8 device. 

(new) The optical interconnect system of claim 68, further comprising a 16x16 
interconnect device. 

(new) The optical interconnect system of claim 68, wherein said 4x4 interconnect 
blocks are coupled to one another in a Benes Network. 

(new) The optical interconnect system of claim 68, wherein said 4x4 intercormect 
blocks are coupled to one another in a PM2K Network. 

(new) The optical interconnect system of claim 68, wherein said 4x4 intercormect 
blocks are coupled to one another in a shuffle exchange architecture. 
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76. (new) The optical interconnect system of claim 40, further comprising an NxN 
device, where N is the number of inputs and outputs. 

77. (new) A method for selectively interconnecting a plurality of electromagnetic signals 
between a plurality of inputs and a plurality of outputs, the method comprising: 
providing a plurality of selectively actuatable 2x2 optical switching elements; 
configuring the 2x2 optical switching elements to form an optical interconnect device 

having a plurality of all-optical signal paths extending through the 2x2 optical 
switching elements between the inputs and the outputs, wherein each of the 
all-optical signal paths has substantially the same pathlength; and 
selectively actuating the 2x2 optical switching elements to interconnect the 
electromagnetic signals between the inputs and the outputs. 

Remarks 

Entry of this Amendment, reconsideration of the application, and allowance of all 
claims pending herein are respectfully requested. 

Claims 1-39 were originally presented in the subject application. By the foregoing 
amendment, claims 1-39 have been cancelled and new claims 40-77 have been added. 
Claims 40-77 remain in this case. 

No new matter has been added. 
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Each of the foregoing new independent claims (claims 40 and 77) includes what 
Applicants submit are the patentable characteristics of previously allowed claim 36 of the 
parent application hereto. In particular, none of the cited references discloses an optical 
interconnect system including a plurality of selectively actuatable 2x2 optical elements, in 
which each of the all-optical signal paths extending therethrough have the same pathlength, 
as claimed. Applicants further submit that such a construction would not have been rendered 
obvious by the cited references, for the reasons discussed previously in the parent 
application. For these reasons, claims 40 and 77 are believed patentable over the art of 
record. 

The dependent claims submitted herewith are believed allowable for the same 
reasons as the independent claims from which they depend, as well as for their own 
additional limitations. 

Conclusion 

This application is now believed to be in condition for allowance, and such action at 
an early date is respectfully requested. However, if the Examiner believes there are any 
remaining issues. Applicant's undersigned representative respectfully requests a telephone 
call to discuss the case. 

Respectfully submitted, 

Richard L. Sampson 
Attorney for Applicants 



